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NO VERTICAL EXAGGERATION

Figure 3.—Sketch of south wall of trench across Fall Hill fault, Falmouth, Va., approximately 2 mi

south of Stafford quadrangle. Modified from Potomac Electric Power Company (1976). Nearby

Figure 2.—Trench profile and section across Dumfries fault zone near Stafford, Va. A, Main fault

outcrop and borehole data show that the same high-angle reverse and vertical faults shown here,

brown gravelly sand, sandy gravel, and fine to coarse sand, very poorly
sorted to moderately well-sorted, commonly trough crossbedded;
includes lesser amounts of clay and silt in thin to medium beds. Unit is
as much as 35 ft (11 m) thick. Occurs mainly in southern part of map

on downthrown side of Brooke fault zone. Thickness ranges from less
than 1 ft (0.3 m) to about 10 ft (3 m). Unit is shown by red line at top

with very light gray metasiltstone and dark-gray slate. Equivalent to
"felsic tuff" of Mixon and others (1972) and "felsic volcaniclastic
member" of Seiders and Mixon (1981). Zircons from metamorphosed
lapilli tuff layer in lower part of Quantico Formation have a SHRIMP

Contact—Dotted where concealed

dating of hornblendes along the same metamorphic gradient near Fredericksburg, Va.,
indicates that this metamorphism was a late Paleozoic (Alleghanian) event (Sutter and

others, 1985).

planes along which the Piedmont metamorphic rocks are upthrown at high angles
over unconsolidated Lower Cretaceous sands of the Potomac Formation (Kp).
Although vertical displacement of strata by individual faults is moderate (20-200 ft
(6-61 m)), the Stafford faults appreciably affect the present distribution and thickness

across individual faults is commonly 35 to 45 ft (11-14 m). Cumulative offset of the
top of the Potomac Formation across the entire Brooke fault zone is as much as 100
ft (30 m).

Although fault displacements are small, these structures appreciably affect the

Tmc Marlboro Clay (upper Paleocene)

and Southeast Sections of the Geological Society of America, Washington, D.C.,
1982: Falls Church, Va., American Geological Institute, 26 p.

Mixon, R.B., and Powars, D.S., 1984, Folds and faults in the inner Coastal Plain of
Virginia and Maryland; Their effect on distribution and thickness of Tertiary rock
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| N < LAy af Unconformable contact relations between Aquia Formation and o_ Thrust fault—Sawteeth on upper plate; dashed where inferred; dotted and antiforms rather thz.m a spgle synformal axis. The other folds shown on this map through. Dumfries, Trlangle, and Boswells Stf)re and nqrtheastward toward deposits have been mined in th1§ q}ladrangle.
il / . N underlying Potomac Formation is commonly marked by fine to coarse where concealed do not appear to be major regional structures. Woodbridge, Va. (Mixon and others, 1972; Seiders and Mixon, 1981). In the In the early 19th century, building stone from sandstone of the Lower Cretaceous
w —~ N METE;SOO Ao Holocene pebbles in basal Aquia. Formation thickness ranges from a few feet Piedmont Fault Quantico quadrangle, the contour lineament coincides with the Fall Zone and, Potomac Formation was obtained from small quarries on Government Island at the
Qal Holocene and along the western margin of outcrop to as much as 115 ft (35 m) on FOLDS ' edmo au.s o commonly, with the head of tidewater in each of the major, eastward-flowing streams. head of tidewater on Aquia Creek. The stone was used originally in construction of
Pleistocene > QUATERNARY the downthrown, eastern side of the Brooke fault zone Chopgwamszc thrust fault.—The Chopawamsic fa}11t 1S 1nt?rpreted to be an early The abruptness of the oversteepened gradient and the doubling in thickness of the part of the U.S. Capitol building and part of Aquia Church, which is about 2 mi (3
Qts Upper Kp Potomac Formation (Lower Cretaceous)—Includes three main Foliation folds—Showing axial trace, direction of dip of limbs and plunge Pa|]€0201C thrust fanlt that. emplaced the Ch(opaw;msm volcanic-arc tehr.rane or;to the Potomac Formation southeastward across the lineament indicates faulting of both the km) north of Stafford along U.S. Highway 1. Rapid weathering and structural failure
63 Pleistocene sediment tupes. Tue I consists of fine to coarse feldspathic quartz sand direction, where known or inferred. Foliation may be parallel to bedding mélange terrane of the Mme Run Complex Pavlides, 1989, 2000). T is map OHOWS crystalline basement rock and the overlying Coastal Plain strata. of stone used in the Capitol building have led to the removal of the stone.
Qsh Middle ) and san dstsgile ’ th‘{ci- to very thick bedded. trough crgssbe d(crile d. poorly and (or) compositional layering Pavlides’ (1990, 1995) interpretation of the contact between the Garrisonville Mafic The Dumfries structure is best exposed in the central part of the Stafford map area
0 T8 © Pliocene sorted: clay—sil£ matrix constitutes as much’ as 40 percent of se;diment~ —I—q— Antiform Comple? and the Lunga Reservoir Formation as a segment of this tfhrust, although the where slate, phyllite, and schist of the Upper Ordovician Quantico Formation are in
Q ) 3 . . . . o e
o ,,2 070 . . A nature of that contact in this quadrangle is undetermined because of limited exposure. fault contact with the more easil ded sand and 1 of the L Cret . . . .
o o y eroded sand and gravel of the Lower Cretaceous Table 1.—Floral list led for Pot E tion f hall t bout
Z?g?;ﬂfa;%?taﬁzf rlzecils)le(s) lir;?oczb;l:i};f \iienl']ltqlizrtzt,o qu;aegizl;:i, arr;d —*— Synform Long Branch fault zone.—The Long Branch fault zone defines a northeast-striking Potomac Formation. In this area, differential erosion along the fault contact has Zamie 3 km;) r;ioljtsh-zgmﬁ;/eest o(r)f gt(;?;(?:d %rgigjncgiﬁhi)js:wisxf}?:aslgt?tlilw(;l;t
i ; or pinkish gra -pfreSh coré materizﬁ ma beryregnisg :}a or bluish gra ) Minor folds boundary between the Quantico Formation to the southeast and the Chopawamsic formed a 5-mi (8-km}-long, east-facing fault-line scarp (see map). To better understand quadrant at the intersection of Interstate I-95 and Va. Route 6é8. The location of
Unconformity Miocene P gev: . v e gray gray. Formation to the northwest and extends from the southern edge of the adjacent structural relations, a trench (fig. 2) was excavated across the fault trace about 2 mi (3 s indi MP
Middle Locally, white to light gray, well-cemented sandstone forms A ) ; (fig. 2) ( these flora is indicated by the & symbol on the map.
..... Tc >and di ; | Jiff k : Intraf ional -0 Antiform Storck quadrangle to the central part of this map as shown by Mixon and others km) northwest of Stafford. The 40-ft (12-m)-long continuous exposure shows that at o , )
STATE ROUTE 610 Lower iscontinuous low cliffs or rocky outcroppings. Intraformationa f ; ; f ; ; . . . . . . S [Plant fossil identifications by L.J. Hickey, written commun., 2003]
Unconformit TERTIARY conalomerates containing pebble-size clasts of clav and silt are (2000). The fault is portrayed on this map as a thrust, following Pavlides (1990, this locality (see map) the main structure is a high-angle reverse fault striking N. 59° E.
neomormy r comgmon~ locally. clav-silt goﬁ ders up to 3 ft (1 m) in dsi}ameter suqgest sl Synform 1995), yet our more recent field mapping suggests that the fault terminates about 2 and dipping 68° NW. As is commonly the case with reverse faults of the Stafford F
Tn >Lower }Eocene un dercut;ing ai]l’d ching of chamIlJel walls. Type I se dimentsggare e Dextral or Z-fold mi (3 km) northwest of Sftafford. Pavlides (2000) had suggested that the linear trace system, the strike of this fault is at a considerable angle to the more northerly N. 35° E. eX;zSg;liopteridium ovatum Fontaine
62 ) . C ) may be a consequence of late strike-slip movement. These hypotheses have not yet trend of the structure-contour lineament delineating the Dumfries fault zone. Thus, we o .
Pamunkey Unconformity }Ft:eriﬁteﬁsazo?s?sr}[ng}-I;ﬁ;gi dczzggslg;; ozlaig;t;gfr a(ilelesétyséyngz PLANAR FEATURES been tested by kinematic studies of the associated mylonitic fabrics. The mylonitic infer that the fault zone is a series of en echelon and interconnecting faults that strike Onychiopsis goeppertii (Schenk) Berry
roup , , . s . .
Tme . a1 " fabrics extend farther northeastward within the Quantico Formation, where they terly than th in structure— tt ti dextral strike-sli
. unit i i i . May be combined with linear features; some symbols show positions of ’ more easterly than the main structure—a pattern suggesting a dexiral sirike-siip ids:
AQUIA CREEK eg2 Upper  Paleocene s?nd, unit IT greemsh ?ra.yll,.tcomgﬂonly rtl'"ltottlecd red orl r?ddISh blrowr'lli (May outcrops measured before floo ding bg artificial lakelz.) gradually diminish as strain apparently became less focused and better distributed component of movement. CyDCfadeO}ds. buchi Ettingsh B
J clay ménetzrazsoa;te (rlnagn y) 1ﬂ11'ekan ds;n fc 16('25 ft (()2m rzn(()) ng; O.;ms C.talf._SI through that unit. Mylonitic fabrics were not observed where the Quantico- The upthrown Quantico Formation exposed at the western end of the trench Nloor'ntes' ue 14anu4;( tlt:mgs .auserl) orhemann
_ = CHOPAWAMSIC THRUST FAULT Unconformity EUQ% ﬂo gi _t my thie and © - - l i E’ l"m ;n ta Strike and dip of bedding Chopawamsic contact can be located on the shore of Smith Lake in the northern part consists of faulted and foliated, gray to black phyllite and slate containing quartz pods. Nt.lleglqps(lis Zaminol T:S f[)r}tamg
o ominantly medium to coarse sand sequence; cay piugs are befeved 1o 75 of the map area, and there is no evidence for faulting along the contact in that area. A gouge zone. 8 to 18 in (20-45 cm) wide. consists mainlv of clavey material derived lisonia densinerve (Fon al'ne) ey
NC SN (¢ 4 ’ 5 Kp Lower CRETACEOUS have formed by filling of abandoned stream channels (cutoffs) by fine Inclined goug ’ ( ) ’ Y vey Scleropteris elliptica Fontaine
N~ /ff \\ D \\ > / = sediments during flood stages. Coalified stems of plants, as much as 1 ft neme North of the Stafford quadrangle, the contact between the Quantico and from the Quantico. Some striations plunge 65° N. in the plane of the fault. Others P P
/ l\k>f / /QZS"./T/ ,;p> 1 f 2 METASEDIMENTARY AND METAVOLCANIC (30 cm) in diameter, occur lc;cally in types I and II; siiicified trunks of — Vertical Chopawam§ic Formations is generally.not mappec'l as a fault (Mixon and othe'r'.s,, plunge directly downdip. The variation in plunge of these striations suggests that Conifers:
‘ (- A=Y d -~ ROCKS OF THE PIEDMONT Iarae coniferous trees are present. but rare. Tune Il sediments consist 50 1972; Pavlides and others, 1980; Seiders and Mixon, 1981), although mylonitic movements on the fault were right lateral oblique as well as dip slip (Newell and Araqucarit
‘ L h g ; present, rare. 1yp ; > Overturned fabrics approximately along strike have been described by Heimgartner (1995) and thers. 1976). Acr the main fault at this localit rtical ration of th raucarttes sp.
4 o Tectonic unit Omq of dark-yellowish-brown to olive-gray, lignitic sandy silt, clay, and silty others, ). Across the main fault a S Jocally, vertical separation of the Sphenolepidium s
SN o fine sand and sandstone, fla g’in ’art Occurrence a’\s thir’1 to thick Strike and dip of compositional layerin confirmed by J.W. Horton, Jr. {unpub. data) near the Occoquan River. unconformable contact between the Quantico and Potomac Formations is 115 ft (35 3 . .
' oY Oq bed ted with © ’ I ggy tp ’ s d tion | los of p P vering Accokeek fault.—The Accokeek fault, a northwest-striking tear fault shown on m) as indicated by augering and detailed field mapping. Angi
. ¥ : \ ORDOVICIAN Zirﬁtaf)i(;zlaaid V(V(;r) ss\JAr/J:m Y alrrI::; So?ugg(e)fis l:iI:ZSI 1[?“ <larsl slwznej (I)H il Inclined earlier maps (Pavlides, 1995, 2000), is not shown on this map because no evidence Trench exposures of the downthrown fault block consist of coarse to very coarse, r;_-gflosPhe rlr}qz rassinerve Fontain
“61 = - Unconformit ol P diment tai p“y d leaf I(D:l " - P . ¢ was found to support its existence. The Accokeek fault was inferred by Pavlides to trough-crossbedded, feldspathic quartz sand of the Potomac Formation. These strata ‘cophytium crassinerte ontaine
id ?srrllrsnecnyza(;r;(ajgdScO?o?‘lllrfler\:ea;]lﬁlet;eervaengloesaperarr]’]l Fisc(e)r;h;ﬁup:).’les(ila%rlles 10) —t= vertical eXp]ain the nOrthern termination Of the Long Branch fault zone and a SOuthwestward are cut by Several Westward_dipping Subsidiary hlgh-angle reverse faults that Closely
Oc Thickness of Potomac Formation ranges from a feather edge at western Strike and dip of cleavage increase in m?tar_norphlc grade within the Quant'1co Formation. Our reassessment of parallel the main Dumfries fault. Also, numerous small normal faults, down to the
,,,,, ) imit of out to about 400 ft (122 m) in the subsurf. f th ; the evidence indicates that the Accokeek fault is not necessary to explain the first west, truncate earlier reverse faults and may have resulted from relaxation of
it of outcrop 1o abou . ( m) in the subsurface of the eastern L Inclined appearance of staurolite or kyanite in the Quantico Formation or the northern end of ional followi faulting. Faul f f the subsidi
INTRUSIVE ROCKS part of the map area. Analysis of pollen (Frederiksen, 1979) and leaves compressional stress tollowing reverse taulting. Fault surtaces ot the subsidiary reverse
SILURIAN OR from the Potomac beds in and near the map area indicate an Earl e . the Long Branch fault zone as presently mapped. faults are commonly marked by thin, light-gray to white clay smears probably derived
- ORDOVICIAN Crot B o). At d Albi P ¢ 1 3’ Vertical Spotsylvania fault zone.—The Spotsylvania fault zone, a major feature of the from shearing of weathered feldspar.
§ ““““““““““ VA Yg 7 = A\ \ ' = I ; V) )l : \ i - or ORDOVICIAN? ¢ :tfs::g;iss e(ct?;irr(ljaz(.goylz 1Z?é1 22mmu rl1ar1{9€:\7g1e) or outcrop an Strike and dip of joints—Two or more sets shown at point of Piedm?nt to the south, may be concealed beneath Ccf>astal Plain strata in the eastern Fall Hill fault.—The Fall Hill structure is a narrow zone of dominantly high-angle
3 Garrisonville Estates i P\ NeSLAN 2 4 b [ A 7 b~ N e > NNWZANA i i o ’ v intersection part of the quadrangle as projected on the basis of aeromagnetic data (Neuschel, reverse faults mapped from the Stafford, Va., area southwestward for about 11 mi (18
s "-4 =) ., " o) uuuu l f ' S C N v : 7(\‘ e — — - = A 7 7\7 = ) *\\\V‘J 3 )»@? ‘ (75 /;Ogt’)’: ORDOVICIAN PALEOZOIC AND PROTEROZOIC ROCKS 0 19707 paVlideS, 1995) Structural arlalysis (Balley and Others, 2003) indicates that the km) to the edge of the Piedmont in northeastern Spotsylvania County. The Fall Hlll
N - L : 57 I NN - N ‘ (B ; } , RO - A= \ f S / v — = ORDOVICIAN TO OF THE PIEDMONT —— Inclined Spotsylvania fault is a transpressional, high-strain zone characterized by dextral strike- fault is named for exposures on Fall Hill (see Fredericksburg 7.5-min quadrangle), a
60 — B = N & : ~\ % ) IR & : NNV ; -{ 1 pl ? 0Zgm NEOPROTEROZOIC? - Vertical slip and a contractional component, rather than a thrust fault as inferred on earlier 250-ft (76-m)-high ridge of Piedmont crystalline rock, capped by thin Coastal Plain REFERENCES CITED
P.Zgn LOWER PALEOZOIC OR Metasedimentary and Metavolcanic Rocks ertica maps (for example, Mixon and others, 2000). Pavlides (2000) suggested that the Fall deposits and overlooking the Rappahannock River. Where the fault zone crosses the Akers, WH., 1972, Planktonic foraminifera and biostratigraphy of some Neogene
NEOPROTEROZOIC? ol L R v F " Ordovici Metadiamictit Strike and dip of phyllitic foliation—Includes semi-schistosity and Hill fault of the Stafford fault system (discussed below) may be rooted in a northeast- Rappahannock River just upstream from Laucks Island, it causes a series of rapids, formations, northern Florida and Atlantic Coastal Plain: Tulane Studies in Geology
iti iati trending splay of the Spotsylvania fault zone. hich constitutes the Fall Zone on the Rappahannock. The Fall Hill fault was former!
unga eservoir ormation  (Ordovician)—Metadiamictite di lav of the S lvania faul
27'30" 2730 (metamorphosed sedimentary mélange) consisting of nonstratified 50 transposition foliation Which constiiites fne % Zone on the rappanannoc era autt was formery and Paleontology, v. 9, nos. 1-4, 139 p.
£ X . : - ' L ; well exposed in low roadcuts along Fall Hill Avenue in Fredericksburg (Mixon and ini i
pebbly, micaceous, quartzofeldspathic metagraywacke in which granule- Inclined COASTAL PLAIN DEPOSITS Newel p1978 1089, Micon o ogthers 2000) but 5 mow obscured gy(subsequent Al;}:ﬂ};?bilff) c; ﬂ’chsgénilwd P{:’ ;gzzalg?’o/:‘a?\}icii;’ g?ggitgsr::ggt:) rf;li\ge’s i??fé
{o boulder-ize clasts ~Of metasestmentary and metarigneous rock o - Vertical The Coastal Plain deposits in the Stafford map area consist mainly of Lower widening of the road. At this locality, near the top of the hill, coarse-grained biotite central Appalachian Piedmont; Implications for Paleozoic tectonic events: American
supported. Characterized by abundant polycrystalline, granoblastic : : ; PP ; Imp
59 DESCRIPTION OF MAP UNITS quartz lurr;ps that are interpreted as clasts; also conta’ins chips and Strike and dip of early schistosity Cfrefaceouc'i:, land jower and up]?er Tertiary sands,dsglts},] ac? d grave}: vith lesTer a{nﬁl.fmtds gneiss of the Po River Metamorphic Suite is thrust at a high angle over sand of the Journal of Science, v. 302, no. 1, p. 50-75.
. . N . L of clay and limestone. Except for compaction and dehydration, these mostly unlithifie Lower Cretaceous Potomac Formation. Offset of high-level Rappahannock River Andrews. G.W.. 1998. A revised marine diatom zonation for Miocene strata in the
5 pebbles of gneiss and schist, some of which have internal foliation X Incli sediments have been little altered since deposition. The definition and extent of terrace deposits of probable Pliocene age at this site indicates some fault movement in Southeastern United States: U.S. Geological S Professional Paper 1481. 29
athwart that of enclosing matrix. North of quadrangle, exposures nclined : hi its. thei 1 1 d : fd s d ! , outheaste ed states: U. eological survey Frolessional Fape » 47 P
— Sheltons Shop 59 af Artificial fill—Sandy and gravelly materials in areas filled for construction contain clasts of metamafic rock, including areenstone, thought to be _ stratlgr.ap uc units, their pa eOIj'tO ogy and age, eljmronments of deposition, an latest Tertiary or Quaternary time. Bailey, C.M., Webber, C.E., Francis, B.E., and Felis, Jonathan, 2003, Structural
3 of roads, highways, bridges, and dams derived f the Ch ic F tion (Pavlid ' 1989 1995 —= Vertical geologic history have been described in reports by Mixon and others (1972, 1989a,b, Excellent trench exposures of the Fall Hill fault were available for a short time at the geometry and kinematics of the Spotsylvania zone, central Virginia Piedmont [abs.]:
@ STATEROUTE 648 erived lrom the fhopawamsic Formation (ravides, ’ ' 1994, 2000); Reinhardt and others (1980a,b); Ward (1985); and Weems and others Falls Run northwest of Falmouth, Va., about 1.5 mi (2.4 km) northeastward along Geological Society of America Abstracts with Programs. v. 35. no. 1. p. 7
CENOZOIC AND UPPER MESOZOIC DEPOSITS OF THE 2000). Unit interpreted by Pavlides (1989, 2000) as part of a back-arc Strike and dip of magmatic flow foliation 1996 X oo . gl ety 1 racts wi S » V. 99, 0. 4, p. /.
basin deposit % ( ). ' ) ) ) strike from the Rappahannock River. Here, studies conducted by the Dames and Clark, W.B., and Martin, G.C., 1901, The Eocene deposits of Maryland: Maryland
= ATLANTIC COASTAL PLAIN o P i . . . i Inclined By far the greater volume of sediment is the dominantly crossbedded, feldspathic Moore engineering firm for Potomac Electric Power Company showed that the Fall Geological Survey, Eocene [Volumes], p. 1-92, 122-204.
Deposits of Present-day Streams and Valleys ] Quart.z mylonite an.d ultr?mylon}te (Ordov1c1an).—L1ght-gray to sands and sandstones assignable to the Potomac Formation (Kp). Coarse channel-lag Hill structure is a 30-ft (9-m)-wide zone of shearing that includes both vertical faults Darton, N.H., 1891, Mesozoic and Cenozoic formations of eastern Virginia and
g' Marsh and d ) v divided (Hol v ) Marsh d . medium-gray, very fine grained, thin-layered, quartz-ribbon mylonite. = Vertical and channel-bar deposits and clay plugs indicate deposition in coalescing streams. and steeply northwest-dipping high-angle reverse faults (fig. 3) (Mixon and others Maryland: Geological Society of America Bulletin, v. 2, p. 431-450
¢ arsh and swamp deposits, undivide olocenej—Marsh deposits Occurs in Long Branch fault zone as lenses at the base of and within Well-preserved leaves and stems of ferns and cycads, and silicified trunks of large 2000). In the Falmouth area, the main Fall Hill structure strikes about N. 35° E bui i . ‘hindler. ) i
258 consist of soft mud and muddy sand, medium-gray to dark-gray; may the Quantico Formation. Previously mapped as "quartzite" (Pavlides, LINEAR FEATURES conifers indicate abundant vegetation. About 20 to 30 mi (35-40 km) east of the h ).'k ¢ individual faul ’ d bu th hi f d ' h " N Dauis, AM,, Southworth, C.S., Reddy, J.E., and $ch1ndler, J.S., 2002, Geologlc'map
include aravish-brown peat or peaty sand and mud: thickness qenerall 1990. 2000). Protolith 1clude both th fico E H J Mav b bined with ol ¢ - b the strike of individual faults exposed by the trenching ranges from due north to N. database of the Washington, D.C., area featuring data from three 30x60 minute
gray peat or peaty ; T 8 Y ; ). Protoliths may include bo e Quantico Formation an (May be combined with planar features) Stafford quadrangle, where the Lower Cretaceous sedimentary basin is much deeper, 57° E. (Potomac Electric Power Company, 1976, pl. 9). The trench studies provided quadrangles; Frederick, Washington West, and Fredericksburg: U.S. Geological
less than 20 ft (6 m). Deposited at or near sea level in tidewater parts of the Chopawamsic Formation fluvial-deltaic deposits intertongue with fossiliferous marine facies of the Cretaceous : ; i ; i ; - ; ’ Lo
. . . ; iocli ; ; ; the first clearcut evidence that displacement of lower Tertiary strata (Aquia Formation Survev Open-File Report 01=227. 1 CD-ROM.
58 Aquia Creek; may be vegetated by rushes and other grasslike plants. Quantico Formation (Upper Ordovician)}—Black to medium-gray slate % Bearing and plunge of inclined late mineral lineation (Reinhardt and others, 1980a) (Ta) of upper Paleocene age) took place, at least in part, as the result of faulting rather Fred 1‘5 P N.O 1879 Palooa h biostratiaraph theast
: ; : : ’ ’ ) ) ) rederiksen, N.O., , Paleogene sporomor iostratigraphy, northeastern
Swamp deposits consist of b.ro.wmsh-gray and brqwmsh-black mud, phyllite, and schist (Og) and minor interbeds of volcaniclastic rock (Oqv), - . . . S The continental deposits of the Potomac Formation are overlain with great than simple flexuring as had been suggested by some workers. Virainia: Palvnoloau. v. 3. o. 129g_167. P P graphy
dd d. and Kk t bundant d leaf and st Bearing and plunge of horizontal late mineral lineation . . . . . . g ynology, P
mu Ylsa“d’ ank mLf‘C conljnr'nngli aidun an egagmgh es and stem interpreted by Pavlides (1989, 1990, 2000) and Horton and others erosional unconformity by sediments of the Pamunkey Group, which consist mainly of The Fall Hill fault is not well exposed along its northward projection through the Heimgartner, Daniel, 1995, Geologic investigation of a ductile shear zone in the
© et Bun material an ttlflun s 0 trefs. tElt t ic() Sf/t V(esget?tfh. 13 ; rul tls an tire'es; (1989) as part of a successor basin OTHER SYMBOLS thick-bedded or massive glauconitic quartz sanq of rparine origin.'ln the eastern part Stafford quadrangle area. However, mapping the top of the Potomac Formation northern Piedmont of Virginia [unpublished manuscript]: Fairfax, Virginia, George
olclzcuirsl fellsl af trm ;fneﬁr ess than iy BHCR CRecty overying Oq Black to medium-gray slate, phyllite, and schist—In northeastern part of (Provide control for cross section) of the quadranglt.a,. mollusk§ are concentrated in tthlf to very thick beds suggesting (which is equivalent to contouring the base of the directly overlying Aquia Formation Mason University, senior thesis supervised by Allison Macfarlane, Dept. of
é u‘v al it of stream vafieys . ; quadrangle, unit is mostly black to medium-gray slate and phyllite, open—shelf d.epo.51tlonal environments. In we':stern updip areas, however, black heavy- of upper Paleocene age) has shown that the fault extends at least as far north as Coal Geography and Earth System Science, 43 p.
el Alluvium (Holocgne and Plelstocgng)—.Fme to coarse gra.velly sand and commonly graphitic and pyritic. Beds of fine-grained metagraywacke, a . U.S. Geological Survey corehole—TD=Total depth, in feet mineral laminations, burrows of the Ophiomorpha nodosa type, and sma.II bars Landing on Aquia Creek. Structure contours on the base of the Aquia Formation in Horton, J.W., Jr., Drake, A.A., Jr., and Rankin, D.W., 1989, Tectonostratigraphic
. sandy .gravel, silt, and cl.ay; ur.nt Is hgh.t gray to med11.1m gray and few centimeters to meters thick, are locally intercalated and commonly ® U.S. Geological Survev auaer hole composed Qf .clearl, \A./ell-sorted sanc.l become more common upward in the both the Stafford and the Fredericksburg quadrangles indicate a fairly consistent 40 to terranes and their Paleozoic boundaries in the central and southern Appalachians,
o7 yellowish gray; clasts consist mainly of vein quartz, quartzite, and other have graded bedding. In southwestern part of quadrangle, the Quantico e 9 y aug section—indicating shoaling-upward marine waters. 50 ft (12-15 m) of displacement in post-early Paleocene time. The 103 ft (31 m) of in Dallmever. R.D.. ed.. Terranes in the circum-Atlantic Paleozoic orogens:
H H H H H g . . . . . . . y K I I g
5 metamorphic rocks. Deposited mainly in channel, point-bar, and flood consists mainly of fine-grained to medium-grained garnetiferous biotite- Co Water well—G, geophysical log; L, lithic log; TD=Total depth, in feet The Calvert Formation (Tc) is chiefly fine to very fine quartzose sand, variably silty offset of the crystalline rock surface between U.S. Geological Survey auger holes nos. Geological Society of America Special Paper 230, p. 213-245.
= STATE ROUTE 628 plain environments; grades into colluvium along steeper valley walls at muscovite schist, staurolite-mica schist, and phyllite; minor diopsidic 1 and clayey, interbedded with thick- to very thick bedded, diatomaceous silty clay and 5 and 6, which are about 1.2 mi (1.9 km) south of Stafford and east of U.S. Highway Horton, J.W., Jr., Drake, A.A., Jr., Rankin, D.W., and Dalimeyer, R.D., 1991
_? w57 ;nargigls of unit. Unit is nzlostly Hol%:le?{en but, iocally, may include low- calc-silicate granofels lenses and kyanite-bearing quartz veins occur O U.fS. lGeological S;rvf?y gench and ?orefhole tlzlat exposed Dumfries clayey silt. Unit is dark olive gray and greenish gray and commonly contains fish teeth 1, are similar to displacements elsewhere along the Fall Hill fault. Prelir’ninary’ tec’tonostre;tigrap’hic terrane ’map of the central and southern
N ying Pleistocene terrace deposits. Thickness along major streams is as locally. Age of Quantico Formation is based on pelecypods from black ault zone near Stafford, Va. Detail in figure and scales, bones of marine vertebrates including whales, poorly to well-preserved Brooke fault zone.—The Brooke fault zone was originally mapped in A i i 3 iqati i
. . ’ ; ; N ’ " : ppalachians: U.S. Geological Survey Miscellaneous Investigations Series Map
3 much as 50 ft (15 m) slates along Powells Creek (Watson and Powell, 1911), northeast of 20 Potomac Electric Power Company trench that exposed upper part of diatom floras, and dinocysts. Dinoflagellate diversity and composition reflect a shallow- reconnaissance as the Brooke monocline (Mixon and Newell, 1977). Subsequently, 1-2163, scale 1:2,000,000.
® Qts Sedgefield Member of Tabb Formation (upper Pleistocene)—Pebbly map area in Quantico quadrangle. These fossils, examined by R.S. Dumfries fault zone shelf, nearshore environment with a fair amount of nutrients available. detailed mapping disclosed a 1-mi (1.6-km)-wide zone of en echelon faults extending Horton, J.W., Jr., Aleinikoff, J.N., Drake, A.A., Jr., and Fanning, C.M., 1998,
=~ to bouldery, fine to coarse, crossbedded sand grading upward to sandy Bassler of the U.S. National Museum, are "closely related to 3O Roadcut exposure that showed vertical Cretaceous strata on STRUC SO COASTAL PLAI from the vicinity of Massaponax in Spotsylvania County northeastward for about 25 Significance of Middle to Late Ordovician volcanic-arc rocks in the central
© and clayey silt; unit is pale gray to medium gray and yellowish gray. Cincinnatian forms of Pterinea such as P. demissa Conrad" and, thus, downthrown side of Dumfries fault zone, Va. Route 630 TRUCTURES OF THE TAL PLAIN mi (40 km) to the Quantico Marine Corps Base in eastern Prince William County, Appalachian Piedmont, Maryland and Virginia [abs.]: Geological Society of America
Constitutes surficial deposits of low-level terraces (altitude 25 to 33 ft are Ordovician. An important fossil locality in Dale City, Va., has 40 Outcrops in high roadcut showing Dumfries fault zone Stafford Fault System Virginia (see Mixon and others, 2000). At Quantico, the Brooke fault zone projects Abstracts with Programs, v. 30, no. 7, p. A125.
5 (8-10 m)) bordering Aquia Creek. Thickness is as much as 40 ft (12 m) crinoid stems with star-shaped lumens and an actinoceroid cephalopod fL The Stafford quadrangle is the type area of the Stafford fault system, a series of en northeastward beneath the upper Potomac River estuary toward Alexandria, Va., and Mixon, R.B., and Newell, W.L., 1977, Stafford fault system; Structures documenting
Qsh Shirley Formation (middle Pleistocene)—Fine to coarse sand, in part that indicate an Ordovician or younger age (Pavlides, 1980). & Paleocene fossiliferous limestone locality echelon, northeast-striking, high-angle reverse or vertical faults extending from Washington, D.C. The position of this northeasterly reach of the Potomac River is Cretaceous and Tertiary deformation along the Fall Line in northeastern Virginia:
z pebbly and bouldery, light-gray to medium-gray and pale-yellowish-gray; Crenulations and kink folds are common. Quartz mylonite and <>P Cret I h locali northern Spotsylvania County, Virginia, northeastward along the inner edge of the thought to be controlled by the relative down-to-the-east displacement of the Coastal Geology, v. 5, p. 437-440.
Q 56 grades upward to silty fine sand and sandy silt, pale-gray to pinkish- ultramylonite (Omq) occur as discontinuous lenses in vicinity of the Long retaceous palynomorph locality Coastal Plain for 42 mi (68 km) to Newington in southern Fairfax County, Virginia Plain strata along the Brooke fault zone and other fault structures along the northern Mixon, R.B., and Newell, W.L., 1978, The faulted Coastal Plain margin at
)z gray. Constitutes surficial deposits of terraces (altitude 40 to 50 ft Branch fault zone @MP Cretaceous megafossil plant locality (table 1) (see Mixon and others, 2000; Davis and others, 2002). The dominantly part of the Stafford fault system (Seiders and Mixon, 1981, their fig. 1). Fredericksburg, Virginia: Tenth Annual Virginia Geology Field Conference (October
© (12-15 m)) in the Aquia Creek valley. Thickness is 20 to 40 ft (6-12 m) - Metamorphosed  volcaniclastic rock—Felsic to mafic. Includes ) ) o ) ) compressional faulting involves both the ancient crystalline rocks of the easternmost In the Stafford map area and the adjacent Widewater and Fredericksburg 13-14, 1978), Reston, Va., 50 p.
9 Marine. Marainal . d Fluvial-deltaic D . metamorphosed felsic to mafic volcaniclastic rock south of Mountain A Radiometric _age de.termmatlon (uranium-lead  zircon) for Piedmont and the overlying, much younger sedimentary formations of the Virginia quadrangle areas, the Brooke fault zone includes two parallel fault strands. These Mixon, R.B., and Newell, W.L., 1982, Mesozoic and Cenozoic compressional faulting
(33 LONG BRANCH FAULT ZONE g arine, Margina -r‘narme, and Fluvial-de talc’ eposits . View. Light-gray, crudely layered, strongly cleaved, felsic metatuff near Chopawamsic Formation (Horton and others, 1998) Coastal Plain (Mixon and Newell, 1977, 1982; Seiders and Mixon, 1981). The few faults were mapped by structure contouring control points on the top of the Lower along the Atlantic Coastal Plain margin, Virginia, in Lyttle, P.T., Central
2 o Ips | Sand and gravel (Pliocene)—Interbedded yellowish-orange and reddish- Smith Lake dam occurs as layers up to 20 ft (6 m) thick, interbedded % Active quarry (Vulcan Materials Company Stafford quarry) outcrops of the faults commonly show steeply northwest-dipping to vertical fault Cretaceous Potomac Formation. Vertical offset of the Potomac-Aquia unconformity Appalachian geology; Field trip guidebook for the joint meeting of the Northeast
o
o

DUMFRIES FAULT ZONE /}l‘?ﬂﬁ‘mi area as small outliers that cap the relative%y undissected Uplénd F)€tween (sensitive high-resolution ion microprobe) U-Pb age of 451+6 Ma DISCUSSION of Coastal Plain formations. For example, the relatively downthrown, southeastern distribution and thickness of Coastal Plain formations. For example, between Aquia units and local geomorphic history, in Frederiksen, N.O., and Krafft, Kathleen,
25" B | ’}'((l’f WIS 25’ Accokeek Creek and Potomac Creek. Unit commonly overlies fine sand (Horton and others, 1998), which is compatible with Ordovician-age side of northeast-trending faults preserves thicker and more complete stratigraphic Creek and Potomac Creek, the southeasternmost fault of the Brooke fault zone (see eds., Cretaceous and Tertiary stratigraphy, paleontology, and structure,
» /U of the Calvert Formation but extends westward across the Fall Zone and fossils in the slate (0q) INTRODUCTION sections (fig. 1). On the northwestern side of the faults, the Coastal Plain formations map) marks the present-day updip limit of the Marlboro Clay (Tmc) and the Nanjemoy southwestern Maryland and northeastern Virginia; Field trip volume and guidebook
z iy into the Piedmont as high-level terrace deposits that directly overlie Chopawamsic Formation (Ordovician)—Interlayered metavolcanic and The Stafford 7.5-min quadrangle, comprising approximately 55 square miles (142.5 are thinner or absent because of partial or complete truncation by younger Formation (Tn) (fig. 1). On the southeastern, downthrown side of the fault, the lower [for field trip held October 17, 1984]: Reston, Va., American Association of
crystalline rocks. To the south and east of map area, unit composes metasedimentary rocks interpreted as part of Ordovician volcanic arc square kilomete.rs) of qnorthezi,te’rn VI:i)r inii p}f about 4yo milcizs (mi) south .of stratigraphic units. and middle Miocene Calvert Formation unconformably overlies the lower Eocene Stratigraphic Palynologists, p. 112-122.
extensive sheets of fluvial-deltaic sand and gravel constituting surficial terrane (Pavlides, 1981, 1989, 2000: Horton and others, 1998) V\(}ashington D.C. The region’s main ni ﬁh—;outh transportation corridor, which In the Stafford map area, the Stafford fault system includes three main mappable Nanjemoy Formation. On the northwestern, upthrown side of the fault, the Miocene Mixon, R.B., Southwick, D.L., and Reed, J.C., Jr., 1972, Geologic map of the
deposits of the Coastal Plain upland. These strata overlie and oc Interl d met ’ | ; d’ ‘ ’ diment K ' Metavolcani connects Washinaton. D.C.. and Richmond. Va.. consists of Interstate 95. U.S structures: the Dumfries fault zone, the Fall Hill fault, and the Brooke fault zone (see beds directly overlie the upper Paleocene Aquia Formation. Thus, the Marlboro and Quantico quadrangle, Prince William and Stafford Counties, Virginia, and Charles
e interfinger(?) with thin nearshore-shelf deposits of the Pliocene n fer'ayere ‘Elne av? Cim(? ta " rél'etase' 1rlm3n av rocci ls— edavo 'carlnc Hichway 1. and tsl;'le l';eav.il .’use d CSX and A’mtrai; railroads. Althouch the I‘lO, rthe'rr'l map and fig. 1). Major mappable structures in adjacent areas include the above named the Nanjemoy beds were eroded from the upthrown side of the fault during middle County, Maryland: U.S. Geological Survey Geologic Quadrangle Map GQ-1044,
Z Yorktown Formation outside this quadrangle (Mixon and others, 2000) f?cf\fss,arsnzieﬁ ransa flrcag?nlerr:tearlrr:/i)llczsi’c l%iicc?isazgdg tlil?fg a{\lflaf‘i/ceSlrf)ucE; an?l easyterr; parts of the yStaffor d quadrangle have un clerg'one extgnsive suburban faults, the Tank Creek fault in the Widewater quadrangle, and the Hazel Run fault in Eocene to early Miocene time. These relations indicate a middle Tertiary episode of scale 1:24.,000.
254 . o . . . . ) . . . . . . . ) .
s 4 - Sapd and gra\{e! ‘Mnocene). Elne to coarse gravellx{ sand, sandy gravel, include fine-grained layered amphibolite, amphibole schist, and chlorite development, the remainder of the area is still dominantly rural in character. The town the (.:1ty of Frederlcksk?ur.g (flg.. 1). Th.eée faults were first recog@zecl (l:lur.u?g mapping of deformation in this region. Mixon, R.B., Berquist, C.R., Jr., Newell, W.L., Johnson, G.H., Powars, D.S.,
2 o silt, and kaolinitic clay; unit is gray to light yellowish gray; commonly hist. Intermediate rocks include dark. 7r e ni’ hearav. fine- of Stafford is the county seat the inner Coastal Plain in Prince William and Stafford Counties, Virginia (Mixon and Schindler, J.S., and Rader, E.K., 1989a, Geologic map and generalized cross
F . , weathers to dark yellowish orange, yellowish and reddish brown, and S(; ii’ J © rtez- anf }EE sl i (iu ie la g iyi o g highee fnrr? ?ﬁ’ he The Stafford 7.5-min q'ua drangle is located in the Fredericksburg 30'x60 others, 1972; Mixon and Newell, 1977; Mixon and Powars, 1984). Subsequently, ECONOMIC GEOLOGY sections of the Coastal Plain and adjacent parts of the Piedmont, Virginia: U.S.
o o “54 V4 dark red. Pebbles and cobbles are mainly quartz, quartzite, and grained quarizzamphibole-plagliociase gheiss, which commonty has : . . . h . studies of the nature and timing of deformation of the Stafford fault zone have been The Stafford map area is important economically because of its abundant water logical Survey Miscellan Investigations Series Map -2 2 sheet |
v q e ) Geological Surve scellaneous Investigations Series Ma 033, 2 sheets, scale
2 nematoblastic alignment of amphibole prisms. Felsic interlayers are quadrangle, where information on the regional stratigraphy and structure is available g Y g P ) ;
2, crystalline rock and are commonly well rounded and deeply etched; inor ( t wh tol das O f)' fi ined. licht from Mixo;l and others’ (2000) geologic map and multichapter explanatory text. In made to help assess earthquake risk with regard to safe siting of nuclear generating resources including two freshwater reservoirs (Smith Lake and Abel Lake) that supply 1:250,000.
@ crumbly in part. Unit commonly caps interfluve areas west of the inor fexcept where separately mapped as Lct), fine-grained, 1ght-gray s . " geond P P planatory fext. stations (Potomac Electric Power Company, 1976; Mixon and others, 1992). much of the drinking water for Stafford County. The subsurface water supply depends Mixon. R.B.. Powars. D.S. ard. LW.. and Andrews. G.W.. 1989b
o v inp Y cap to white, and locally contain crystal phenocrysts of quartz or plagioclase addition to straddling the "Fall Zone" boundary between the Appalachian Piedmont ) ) ) el ; e ) ) ) ) , Ward, LW, ) W, )
o 3 Thornburg scarp (Mixon and others, 2000) and constitutes the thin and lithié fraaments. Fine-arained. feldspathic schist and phullite without and the Atlantic Coastal Plain provinces, this quadrangle contains the best preserved Dumfries fault zone.—The Dumfries fault zone, the northwesternmost structure of mainly on water wells drilled into the Potomac aquifer which is recharged, in part, Lithostratigraphy and molluscan and diatom biostratigraphy of the Haynesville
@ = Coastal Plain outliers capping higher hills in easternmost Piedmont N s : ar » ecsh -and phy ; ! : the Stafford fault system, has been mapped from Newington in southern Fairfax through the extensive, sandy outcrop belt of the Potomac Formation (see Mixon and cores—Quter Coastal Plain of Virginia, chap. A of Mixon, R.B., ed., Geology and
8 o h lly d its directl li talli ks. Locall identifiable fragments are mineralogically and chemically similar to more and best studied segment of the Stafford fault system, an important example of late County, Virginia, southwestward along the Fall Zone for about 28 mi (45 km) to the others, 2000) : ’ ot ot ;
2 where grave ? epost Sf f{rec y overlle crys 1 mehroc s. Locally asl distinctive volcanic rocks and may be tuffaceous. Schist, metasandstone, Cenozoic faulting in eastern North America (Mixon and Newell, 1977). This cinit ’ ) Agb l L: ke R i thg ¢ of Stafford. The Dumfries fault Fi o d . arained intrusi L of the Garri e Mafic Comol paleont.ology of the Hayn.esvﬂle cores—Northeastern Virginia Coastal Plain: U.S.
5 glrﬁ;:astss (1)f5tht (ga]lrlrllg)3 ;Folrr;iag];:ner Sar;dzé rft Eztgw ;etno uk:;t ?rrn(:sslc;r::j and amphibole-free gneiss of probable sedimentary origin ocour as 1:24.000-scale geologic map provides a detailed framework for interpreting and vicinity of Abel Lake Reservoir, southwest of Stafford. The Dumfries fault zone was ine-grained to coarse-grained intrusive rock of the Garrisonville Mafic Complex MGQOIOQII;%I Sulrgvey Profe];&sonal pgpeDr 14819, % ﬁl_,?ggz " e f
; o the crystalline rzcks Unit is as muclzl Zsefi% (fat (11 m) thick interlayers. Includes chloritic phyllonite in Long Branch fault zone integrating topical studies of that fault system. ICTC;H, t N fOWﬁrS, M i d (ajme o d p its i ’th (?ture 2‘3 tt'lmcllng tO 1
. i ) i : i eformation o er Mesozoic and Cenozoic deposits in the inner Atlantic Coasta
3 S T - - ] ) ' - Metafelsite—Very light gray to white, fine-grained, layered felsic Our geologic map integrates more than two decades of intermittent geologic Plai v.l . up(lial\r/[ | Zdl. Goh éé C119 113 ! di ! rf th 11988 Us
° w c Calvert Formation (middle and lower Miocene)—Chiefly fine to very . ) : . mapping and related investigations by the authors in this part of the Virginia Coastal ain, Virginia and Maryland, in Gohn, G.S., ed., Proceedings of the S.
= . . . . ) metavolcanic rock; locally contains phenocrysts of quartz or plagioclase . .
7 Stafford 53 o fine quartzose sand, variably silty and clayey, interbedded with and lithic fragments (mainly lapill). Occurs in drainages of Potomac Plain. Earlier mapping in the Piedmont by Pavlides (1995) has been revised by Geological Survey Workshop on the Geology and Geohydrology of the Atlantic
S INTERSTATE HIGHWAY 95 ::‘ diatomaceous silty clay and clayey silt; thick-bedded to very thick Creck and A(?uia Crock as iyntegaye'rs in fine-grained a?nphibole gneiss additional detailed mapping in selected areas, particularly near Abel Lake and Smith Coastal Plain: U.S. Geological Survey Circular 1059, p. 65-73.
S, 3 bedded or massive. In updip areas, basal 4 to 5 ft (1-2 m) of unit is very . : . Lake. and by field evaluation of selected lati Mixon, R.B., Powars, D.S., and Schindler, J.S., 1994, Sedimentary facies of the
o) f f f ake, and by field evaluation of selected contact relations.
) 2 . o of unit Oc. Zircons from a sample at Stop 5C of Pavlides (1976) have a . . Pli Yorkt E i d lated  strati h Hruct d
3 3 I poorly sorted, very fine to coarse clayey sand containing abundant SHRIMP U-Pb age of 45445 Ma (Horton and others, 1998). Unit s 30 77°30 77°15 iocene Yorktown Formation and related stratigraphy, structure, an
< =) { W granules and fine pebbles of quartz and phosphate; discontinuous, includes metamorphosed f;lsic volcaniclastic rocks: ’also in;:lu deos GEOMORPHIC SETTING [ geomorphology of the inner Coastal Plain, northeastern Virginia; A field guide for
? .) 8 horizontally bedded clay laminae give distinctive, streaked appearance Keratophure consiftin of albite and quartz in fine—, rained quartz- The Stafford d | i of t diff ; logi the American Association of Petroleum Geologists Eastern Section Meeting,
i SR = to sandy outcrops. Unweathered Calvert is medium olive gray to dark folds al? riatri locall Qm Jonitic in Lon qBranch fault oie d e tﬁr Aqual ra;gep'erécomriatsset:li parf © d wothveré/ thl ,Zi]e n i ggo O%ICI September 19-21, 1993, Williamsburg, Va., in Schultz, A.P., and Rader, E.K.,
- olive gray, grayish olive, and dark greenish gray; lower clayey part of p . % .y. Y ! g i ) z gll'o.vmtces; e Fpa gc 1ar}[h 1eTl‘r1n orl; g etwes and nor ar: fe t ar; 1 i oasta eds., Studies in Eastern Energy and the Environment, American Association of
@ 59 unit weathers to a red-mottled light gray; upper sandy part weathers to Amp.hlbollte (Ordov1c1an)—De?rk—gray, fme—gramec.i, and composed af[n ° he egs a(ljr,l south. le e mor;l province COESIShS ot steeply 1pp1r1gd, Petroleum Geologists Special Volume: Virginia Division of Mineral Resources
a pale vellow, pale vellowish orange, or white. In the map area, the mainly of hornblende apd plagpclasg; locally garnetiferous; thought to metamorphosed se imentary, volcanic, an intrusive rocks having a pronounce T Publication 132, p. 127-139.
Calvert successively overlies, from southeast to northwest, the be metamorphosed mafic volcaniclastic rock. Occurs along southeastern northeast-trending structural grain. Fresh, unweathered rock, exposed in the deeper -ms Mixon, R.B., Pavlides, Louis, Powars, D.S., Froelich, A.J., Weems, R.E., Schindler,
a5y o Nanjemoy, Aquia, and Potomac Formations; thus, the uneven lower flank .of .Qua.ntico Formati(?n. Similz.ar and possibly ec!uiv.alent to 'slflfleam va;lleysl and on dthe'adsteeper slopes, is c((j)rgmonly halrd afnd ;‘ezlstant to erc?smnl; Tc J.S., Newell, W.L., Edwards, L.E., and Ward, LW., 2000, Geologic map of the
contact is a major erosional unconformity. Near Sheltons Shop and amphibolites in Chopawar.nsm Formatl(?n. Includes amphibolite from e gentler slopes and ridge tops are covered by a mantle of soft decomposed roc PeZp Fredericksburg 30'x60' quadrangle, Virginia and Maryland: U.S. Geological Survey
Mountain View, the Calvert beds lap across the Potomac Formation Potomac Creck as described by Pavlides (1980_’ table 4, sample (sadprothe), as mulclb as 4Okfe%1(ft) (11(2 metefrs}fm)) tthkli. derlvecll( k?y Weathle rmg of dt.he Geologic Investigations Series Map [-2607, 34-p. text, 2 sheets, scale 1:100,000.
8 onto crystalline rocks of the outer Piedmont including the Garrisonville P_70f51§ 1981, ‘tab!e 3, gamples 1, 2). Prev1ously mapped as uny :;yl(;lg tc?’Sta ne erCb. ihs‘:; ace Oht e crystalline roc l':js t‘r(rjegg ar A llltpllr_)s Neuschel, S.K., 1970, Correlation of aeromagnetics and aeroradioactivity with
Mafic Complex (0Zgm) and the Richland Run (Opg) and Potomac Creek ggrr}l?(glferolll; g‘énplhétéolhte (Pc?vllildells’ %?76)’ Tg Rl}/er ]I:/[/['etamorpjuc imte jzs osail:s at low angles benea € much younger, unconsolidated foastal rlain lithology in the Spotsylvania area, Virginia: Geological Society of America Bulletin,
US ROUTE 1 (PzZgn) plutons. Thickness ranges from 50 ft (15 m) or more in the (Pavlides, ) ), and Holly Corner Gneiss (Mixon and others, Ip th .St fford g | lsowh o the | ¢ Virginia Coastal T v. 81, no. 12, p. 3575-3582.
eastern part of the map area to a feather edge at the Piedmont overlap. 2000) Plr'] de'ff a ?rl qua'rangle ariﬁ’ as etse:vbe:‘i n tlf mnfirmos.l lrglcrlnz Coastal —C Stafford Newell, W.L., Prowell, D.C., and Mixon, R.B., 1976, Detailed investigation of a
2080 000 [0 ‘ Age of unit based on studies of planktonic foraminifera and diatom and Intrusive Rock Pla}n’ tl terfn ii erostlon da‘:;lng € tcotnsc g e teen K te iﬁ ’ ea?y ero el oasta Ta Coastal Plain-Piedmont fault contact in northeastern Virginia: U.S. Geological
o METERS | g wnN molluscan assemblages (Akers, 1972; Andrews, 1988) M b " ru?g/ T ocks Ord )—Dark faﬁ;noi 1:raa;)iids to efoerii aatnor juestrewsésstagf tl':z g?)zgd;?; be?we:nﬁﬁz tfsén trzzzgegagfssz Kp Survey Open-File Report 76-329, 14 p.
FALL HILL FAULT | . . . uscovite-biotite granite (Silurian or Ordovician)—Dark-gray granite : Pavlides, Louis, 1976, Piedmont geology of the Fredericksburg, Virginia, area and
P key G N F tion, Marlb: Clay, and A - e ) T . . avlides, ) ) geology g, virginia,
5 arlrzlgrr:n :ilion;‘oup (Nanjemoy Formation, Marlboro Clay, and Aquia having quartz, abundant microcline, and minor sodic plagioclase. geogra.phlf: Fall Lm-e, a term apphe.d here to. the imaginary line <.:or1rlect1ng thg fa}llls vicinity; Guidebook for field trips 1 and 4: Geological Society of America, Northeast
¥ 51 Over much of the Coastal Plain part of the map area, a thin to thick OCC}H’S as a small pluton appz'n'ently intrusive into both the Garrisonville or rapids 11r'1 s.ucc<fasswe. stLg?ms crossing th.e P1ed’IrT;10nt-(.Zoastal Plain boimdiry, 1s t ? and Southeast Sections Annual Meeting, Arlington, Va., March 1976, Guidebook, 44 p.
" . : - Mafic Complex (0Zgm) and Richland Run pluton (Opg) upstream limit of navigability on major rivers. us, it was commonly the site o Pavlid Louis. 1980. Revised 1 d ; hi lationshi f th
- f f f ; ] o : . avlides, Louis, , Revised nomenclature and stratigraphic relationships ot the
@ blanket of glauconitic sand and silt of marine origin unconformably important colonial cities such as Richmond and Fredericksburg. In the Stafford . . . D
‘ overlies the eroded, irregular surface of the Lower Cretaceous Potomac Opg Metatonalite of the Richland Run pluton (Ordovician?)—Typically p drandl the northeastward-trendi hic Fall 7 8- the point wh Fredericksburg Complex and Quantico Formation of the Virginia Piedmont: U.S.
N ] St —arained and well-foliated. Composed mainly of pladioclase quadrangle area, the northeastward-trending geomorphic Fall Zone is the point where Geological Surveyu Professional Paper 1146. 29 n.
/ E Th | d the P k coarse-grained an p y plag X " : ) g g Yy p ,29p
/ , \ 5 {4 > \ \%/ ormation. Ihese glauconitic strata were named the Pamunkey 26-41 44483 | f ooid the wide, flat-bottomed, alluvium-filled valleys of Aquia Creek, Austin Run, and Pavlides. Louis. 1981 Th tral Virginia volcanic-plutonic belt: An island .
=~ S : 10' 2/ Fm S . - @l ﬁ}@f N, Formation by N.H. Darton (1891) for the extensive exposures along (26-41 percent), quartz (4448 percent), lesser amounts of epidote Accokeek Creek narrow abruptly to V-shaped valleys incised into the Piedmont 38722°30° 1= avices, —ous: 1 celrral VITginia vbicanicputonic belk £ isand arc
:\\C“ = Vo)) 7 /N\ { N M Ao = : %3\ 7/ ( the Pamunkey River to the south of the map area in Caroline, Hanover, (0-19 percent); accessory minerals include muscovite (2-6 percent) crystalline rock. In this area and the adjacent Quantico and Fredericksbur: Ca}mbnan(?) o8¢ e, Geclogicel Survey' PrOfeSSIOn{il Pape’r 1231°4, 34 p.
389227307 - =), ; 01 s SN /4 =~ | NS A ir_} A ' 5022730" and King William Counties, Virginia. Subsequently, Clark and Martin biotite (1-5 percent), chlorite (0-6 percent), and opaque minerals (<2 Y dranales. the coincid ¢ the Fall Z ) th struct f the Stafford ﬁ Pavlides, Louis, 1989, Early Paleozoic composite meélange terrane, central
77930 3687 500 METERS ¥ 27730" 77029730~ (1901) raised the Pamunkey Formation to group status and divided it percent); trace amounts of garnet are rare. Some quartz appears blue. qua rar}g;s, e ;Olnﬁl le:nﬁezo e ra 'orﬁe wi Slln‘(;c qugs © deN a llor 1 97al7‘l Appalachian Piedmont, Virginia and Maryland; Its origin and tectonic history, in
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loturbated, shelly in part; includes a few thin, discontinuous dbeds O 1976. Ston 5B Formation (Oc and Ocf). Metavolcanic rocks of the Chopawamsic Formation (Oc and 2, Kp Pavlides, Louis, Pojeta, John, Jr., Gordon, MacKenzie, Jr., Parsley, R.L., and
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_Accokeek Creek : /LTmc Marlboro Clay (upper Paleocene)—Kaolinitic silty clay and clayey silt, lineated, biotite-quartz-plagioclase gneiss of tonalitic, dioritic, or 1990, 2000). Because the Quantico and Chopawamsic Formations are similar in age, zone: Washington, D.C., 53 p. é3 pls. ’
207 | | 207 light-gray to dark-gray, light-brown, and pale-red to reddish-brown. granodioritic composition. Includes accessory epidote, sparse garnet, a re-evaluation of their relations and their significance with respect to an Ordovician B / Tps Reinhardt Juergen’Chris’topher’ R.A.. and Owens. J.P.. 1980a. Lower Cretaceous
Appears massively bedded, but cores and weathered outcrops show and minor muscovite. Contains thin (<1 cm) granitoid layers concordant volcanic arc that was previously unrecognized in the central Appalachian Piedmont e ,/' T stratigra’phy of the core. in G’eol;)g; of the Oak Grove core: ’Virginia Division of
@ 206 — — 206 laminated to thin-bedded character of unit. Clay is commonly with gneissic foliation (Pavlides, 1980, fig. 4), concordant granitoid and should be undertaken. Tps p / T Mineral Resources Public’ation 20, pt. 3. p. 31-52
Q interbedded with lesser amounts of laminated and ripple-cross-laminated pegmatite layers up to 25 ft (8 m) thick, and irregular granitoid masses Rocks of igneous intrusive origin in the Stafford quadrangle are variably A - . | ; N .
o] 205 — L 205 T ) . . . - . . . " s e - , e Kp Reinhardt, Juergen, Newell, W.L., and Mixon, R.B., 1980b, Tertiary lithostratigraphy
F ~__ _ fine silt; small scour channels filled with sandy silt occur locally in updip (Pavlides, 2000, p. 5). Petrography, geochemistry, and geochronology metamorphosed. They include tonalitic to dioritic and granodioritic gneiss of the . Ke 0 2 4 5 8 KILOMETERS of the core, in Geology of the Oak Grove core: Virginia Division of Mineral
z \\\ /// BASE OF TRENCH areas. Rare molds of small mollusks, agglutinated foraminifers, a low have not been studied; contact relations undetermined due to poor Potomac Creek pluton (PzZgn), amphibolite and hornblendite of the Garrisonville RZp /7 M I T I Resources Piiblication 20, pt. 1, p. 1-13.
E ~_ - diversity dinocyst assemblage, and the freshwater alga Pseudoschizaea exposure. Previously mapped and described as tonalite gneiss (Pavlides, Mafic Complex (0Zgm), amphibole metagabbro (Ogb) west of Mountain View, ) a|ssaponaX 0 2 4 MILES | Seiders. V.M.. and Mixon ’R.B. ’1981 Geologic map of the Occoquan quadrangle
N w T~ - - indicate a brackish-water depositional environment. Gradational contact 1980, pl. 1), granodioritic gneiss (Pavlides, 1995; Pavlides, 2000, p. metatonalite of the Richland Run pluton (Opg), and muscovite-biotite granite (SOgr). and [,Jart o} the Fort é ol oir’ qua dréngle Prince William and Fairfax Counties
= ~ — e NG NarE with underlying Aquia Formation is commonly marked by interbedding, 5), or diorite gneiss (Pavlides, 1990; Mixon and others, 2000), and The muscovite-biotite granite (SOgr) is interpreted to crosscut rocks of the EXPLANATION Virginia: U.S. Geological Survey Miscellaneous Investigations Series Map -1 175,
e over a 2- to 3-ft (0.5- to 1.0-m)-thick interval, of thin beds of kaolinitic inferred to intrude either Ta River Metamorphic Suite (Pavlides, 1980, Garrisonville Mafic Complex and Richland Run pluton on the basis of map relations. scale 1:24.000. ’
______ == ’ e Upland gravel 1 Coarse, gravelly sand . Clayey sand Marlboro Clay and fl.ne sand pf the Aquia F.ormz?mo.n. Unconformable pl. 1) or Po Rl\./er Metamorphic Suite of Matta nappe (Paviides, 2000, The meta.rr.lorp}.nc zones in this qL.ladrangle ha\{e not beerll mapped n deta.ll. In Tps Pliocene sand and gravel Aquia Formation (upper Paleocene) Southwick, D.L., Reed, J.C., Jr., and Mixon, R.B., 1971, The Chopawamsic
|—|—|—| = relation with overlying Nanjemoy Formation indicated by abrupt, p. 5). Exposed in southwestern corner of quadrangle general, pelitic mineral assemblages in the Quantico Formation, and mafic mineral Formation: A new stratigraphic unit in the Piedmont of northeastern Virginia: U.S.
0 10 20 METERS - Aquia Formation | Coarse sand Cobbles uneven contact and by large, sand-filled burrows extending from base of assemblages in the Chopawamsic Formation, Garrisonville Mafic Complex, and Tms Miocene sand and gravel Potomac Formation (Lower Cretaceous) Geologi cal’ Survey Bulletin 1324-D, 11 p
. - . - . . . . . X X b - . .
DUMFTJIIE:SI_ Nanjemoy downward for 2 to 8 ft (O.§ 2.4 m) or more into the amphibole metagabl?ro show an 1ncre.ase in metamorpl.'nc grade frém the nc?rtheas't to T Calvert Formation (lower and middle Miocene) Piedmont rocks (Neoproterozoic and lower Paleozoic) Sutter, J.F., Pavlides, Louis, Kunk, M.J., and Cortesini, Henry, Jr., 1985, Late
Potomac Formation Quartz pebbles Marlboro Clay. Sporomorph data (Frederiksen, 1979) from lower part the southwest (Pavlides, 2000). Schist of the Quantico Formation contains minor Paleozoic metamorphism and uplift in the Piedmont near Fredericksburg, Virginia
of Marlboro indicate a late Paleocene age. The Marlboro Clay is present garnet in the northern part of the quadrangle and staurolite + garnet in the southern Tn Nanjemoy Formation (lower Eocene) Fault—Dashed where inferred; dotted where concealed labs.J: Geological Society of America Abstracts with Programs, v. 17, no. 2 ,p. s
only in extreme southeastern corner of map area where it is preserved EXPLANATION OF MAP SYMBOLS part, where kyanite + quartz veins also are locally present (Pavlides, 1995). 40Ar/3%Ar Ward, L.W., 1985, Stratigraphy and characteristic mollusks of’ the P:':lmunk7ey Group

(lower Tertiary) and the Old Church Formation of the Chesapeake Group—Virginia
Coastal Plain: U.S. Geological Survey Professional Paper 1346, 78 p., 6 pls.

> f d shear; B, Episodi faulti lumpi d sedimentation. The locati f thi ffset top of b t rock b h as 120 ft. of underlying Aquia Formation ) ] Figure 1.—Variation in stratigraphic section across structures of Stafford fault system as observed in outcrop. Watson, T.L., and Powell, S.L., 1911, Fossil evidence of the age of the Virginia
N . (l,, ,L o L - zz(r:ﬁa;:r? 2: thse re:;;) is’ ingilz(a)tezs givf}::%mazyﬁggf HmPINg, and sedimentation @ focation of TS OTISELTOp O DAsCEn Tock by as mich a3 - Aquia Formation (upper Paleocene)—Glauconitic quartz sand, fine to Stmcture contour—Drawn at the base of the Aquia Formation. Contour Down-to-the-coast displacement of Coastal Plain beds by high-angle reverse faults preserves thicker and more Piedmont slates: American Journal of Science, 4th series, v. 31, p. 33-44.
8 8 T ] 3 8 E medium, variably clayey and silty, thick- to very thick bedded or interval 10 ft STRUCTURES QF THE PIEDMONT complete sections on the southeastern side of structures. Conversely, on the relatively upthrown, northwestern Weems, R.E., Powars, D.S., and Mixon, R.B., 1996, Geologic map of the Supply
5 massive, sparsely to abundantly shelly. Fresh exposures are light olive FAULTS Folds and Minor Structures side of faults, westward onlap by marine formations (Aquia and Calvert) has resulted in sharp truncation of older quadrangle, Caroline and Essex Counties, Virginia: U.S. Geological Survey
o gray to dark olive gray, olive black, and greenish black; weathers to An overview of the structural geology, including foliations, lineations, and small strata. Southwest-northeast differences in stratigraphic section reflect varying amounts of displacement along Geologic Quadrangle Map GQ-1769, scale 1:24,000.
yellowish gray, grayish yellow, grayish orange, and reddish brown. In Fault—Sense of displacement not known folds, as well as regional folds and faults, is provided by Pavlides (1995, 2000). The structural strike and relief on unconformities. Stafford quadrangle is shown in red.
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